. . We gratefully acknowledge supy
9% Cornell University the Simons Fo
lerﬂl'y and member ins

Search or Article-id

arXiv.org > astro-ph > arXiv:1107.4885

Astrophysics > Earth and Planetary Astrophysics Download:

. PDF

Occurrence of the 2:1 commensurability in a - otherformats
gas giant-Super-Earth system Current browse cont

astro-ph.EP
< prev | next >

E. Podlewska-Gaca, E. Szuszkiewicz (Institute of Physics and CASA, University of
new | recent | 1107

Szczecin, Poland)
(Submitted on 25 Jul 2011)

Change to browse b

astro-ph
We investigate how the conditions occurring in a protoplanetary disc may determine the final References & Citatic
structure of a planetary system emerging from such a disc. We concentrate our attention on the INSPIRE HEP
dynamical interactions between disc and planets leading to orbital migration, which in turn, in (refers to | cited by)
favourable circumstances, can drive planets into a mean-motion commensurability. We find that for a . NASA ADS

system containing a gas giant on the external orbit and a Super-Earth on the internal one, both
embedded in a gaseous disc, the 2:1 resonance is a very likely configuration, so one can expect it as
an outcome of the early phases of the planetary system formation. Our conclusion is based on an Bl <% R L™
extensive computational survey in which we ask what are the disc properties (the surface density and i |

the viscosity) for which the 2:1 commensurability may be attained. To answer this question we employ

a full two-dimensional hydrodynamic treatment of the disc-planet interactions. In general terms, we

can claim that the conditions which favour the 2:1 mean-motion resonance exist in the protoplanetary

discs with mass accretion rates typical for slowly accreting T Tauri stars. For accretion rates higher

than those needed for the 2:1 commensurability we observe a variety of behaviours, among them the

passage to the 3:2 resonance, the scattering of the Super-Earth or the divergent migration caused by

the outward migration of the gas giant. The results we have obtained from numerical simulations are

compared with the predictions coming from the existing analytical expressions of the migration speed

and the strength of the mean motion resonances. The conditions that we have found for the

attainment of the 2:1 commensurability are discussed in the framework of the properties of

protoplanetary discs that are known from the observations.

Bookmarkwnat is this?)

Comments: 12 pages, 11 figures, accepted for publication in MNRAS
Subjects:  Earth and Planetary Astrophysics (astro-ph.EP)
Cite as: arXiv:1107.4885 [astro-ph.EP]

(or arXiv:1107.4885v 1 [astro-ph.EP] for this version)

Submission history
From: Edyta Podlewska [view email]

[v1] Mon, 25 Jul 2011 10:26:45 GMT (4024kb,D)

Which authors of this paper are endorsers?

Link back to: arXiv, form interface, contact.



